Abstract: Mined land reclamation and reforestation issues traditionally have been viewed in scientific and regulatory terms over the last thirty years. However, in this paper we explore levels of political trust among stakeholders --the coal industry, regulators, scientists and environmentalists --in the coal mining states of West Virginia and Wyoming who are responsible for designing and implementing the scientific and regulatory terms of reclamation pursuant to the Surface Mining Control and Reclamation Act (SMCRA). Survey data collected from 400 stakeholders and in-depth interviews document stakeholder attitudes about trust in the reclamation process (i.e., planning process through implementation) and in other stakeholders. Preliminary findings indicate that many SMCRA stakeholders (including scientists) hold pessimistic views about the fairness, legitimacy and inclusiveness of the reclamation process. We also find that a sizeable number of stakeholders have a substantial lack of trust in other stakeholders, results which lend support to historical and anecdotal accounts of dissension among SMCRA stakeholders. Our study suggests that even if the best reclamation/reforestation science is implemented correctly, key stakeholders responsible for designing and implementing it may not view on the ground results of reclamation as a success because they lack trust in the reclamation process and in each other. In other words, the significance of political trust should not be undervalued. Recent reclamation efforts by members of the Appalachian Regional Reforestation Initiative (ARRI) illustrate this point. Despite an aggressive scientific and technical outreach by ARRI's leaders, they report that serious "cultural barriers" remain pervasive in the Appalachian coalfields. Political trust issues are likely limiting the benefits that ARRI's scientific advances can achieve.
Introduction
There are good reasons to suspect that political trust is an issue that affects the implementation of mine reclamation and reforestation programs. The process surrounding the very passage of the Surface Mining Control and Reclamation Act (SMCRA) in 1977 has often been described as "bitter," "acrimonious," and "contentious" (Desai 1993) . Coal executives and operators, agency regulators, scientists, and environmentalists are all important stakeholders in the area of SMCRA reclamation. In many ways they have been forced to work together to implement reclamation and reforestation programs within the framework created by SMCRA.
While there have been advances made in reclamation science in the decades following the passage of SMCRA, the political marriage among these SMCRA stakeholders has not always been a happy one. The battles between these stakeholders that almost prevented the passage of SMCRA at the outset have continued into the implementation process (Hayes 1992 ). These battles have been fought in the courts, in state and national regulatory agencies, congressional and state legislative oversight committees, and in public hearings across the land (Shover, Chelland and Lynxwiler 1986) . These battles have also left their scars on stakeholders, scars which have the potential to affect the implementation of on the ground reclamation and reforestation success (McElfish 1993) .
While descriptive accounts of disagreements among stakeholders are legion, few attempts have been made to empirically measure the views that SMCRA stakeholders have toward each other and the implementation of reclamation science itself (See Scheberle 2004) . Likewise, only a handful of scholars have attempted to look at the social and political elements of the SMCRA reclamation (Cairns 1988; Maguire 1988) .
Literature Review
Early SMCRA researchers such as Thadis Box argued that good land use practices should be dependent on 1) the scientific understandings of the ecological potential of the area, and 2) the social and political understandings of reclamation. Successful reclamation would need to be integrated and implemented by all of its stakeholders in order to allow individuals to "get what they want from the land" while keeping the land "within its carrying capacity for that particular use" (Box 1978: 9-10) . Similar ideas about early reclamation efforts are seen in the works of Vogel and Curtis (1978) and Mertes (1978) .
A decade later, John Cairns (1988) recognized that there was still a need for consultation with the key stakeholders involved with reclamation, despite the fact that these stakeholders were often antagonistic towards one another. Cairns argued that open discussions among these stakeholders would ultimately determine what kind of ecosystem recovery would be ecologically possible and socially/politically feasible (Cairns 1980 (Cairns , 1988 (Cairns , 2000 . He strongly believed that if reclamation science and its related politics could be "understood from the perspective of all of the major contending groups this would do more for the environment as a whole than any course of action that could be taken" (Cairns 1988:7) .
Similarly, Maguire (1988) contended that the science of reclamation would benefit from clearer protocols for gathering and processing information from all the stakeholders involved.
Earlier attempts, she argued, had been "frustrating" because she and others had failed to capture "the complexity and uniqueness" of all the reclamation decisions put forth by SMCRA stakeholders. The primary goal of Maguire's earlier research was to collect relevant ecosystem information, including the ecosystem functions valued by coal operators, agency regulators, scientists, and environmentalists. Maguire (1988) stated that the inclusion of these diverse stakeholders was necessary for improving the understanding of the ecological processes of reclamation, but "valuable" only if the resulting information could address the wants and needs of all the stakeholders involved in this social and political process. The barriers to reclamation quickly became "both ecological and sociopolitical." She concluded that SMCRA stakeholders, with multiple and sometimes conflicting land use goals would always affect the implementation process of good reclamation science (Maguire 1988: 106, 120-121) . As such, reclamation would ultimately be determined by its protocols for gathering and processing reclamation decisions.
Unfortunately, little in the way of similar work exists in the area of SMCRA reclamation in recent years despite some evidence that such integrated efforts are needed. One recent reclamation effort that illustrates this need is the Appalachian Regional Reforestation Initiative (ARRI). ARRI is a broad-based program that brings together "citizen groups, university researchers, the coal industry, corporations, the environmental community, and local, state, and federal government agencies that have an interest in creating productive forestland on reclaimed mine lands" (Angel et. al. 2009: 1) . Between 2005 and 2007 , ARRI has seen the number of trees planted on Appalachian coal sites rise from 9.4 million to 12.8 million. Still, problems remain.
One report concluded that "despite an aggressive [scientific] technical outreach by ARRI, serious cultural barriers and other impediments to proper surface mine reforestation remain pervasive in the Appalachian coalfields" (Angel et. al. 2009: 1) . ARRI's members believe that the technology to make significant advances in SMCRA reclamation is there, but various political trust issues may be a key factor limiting the benefits that these scientific advances can achieve.
Our study builds on these ideas and explores the levels of political trust among SMCRA stakeholders who are responsible for designing and implementing the scientific and regulatory terms of reclamation. We hypothesize that many SMCRA stakeholders lack trust in the reclamation decision making process (i.e., planning process through implementation) -both in terms of its fairness and legitimacy, and in the inclusiveness of the process. We also hypothesize that many SMCRA stakeholders lack trust in other SMCRA stakeholders. Testing these hypotheses may provide some insight into the levels of trust that exist among SMCRA stakeholders and how these trust levels may affect reclamation and reforestation programs. In devising these hypotheses we are cognizant of the fact that there are no technical requirements to be found in SMCRA that mandate trust among stakeholders. However, we argue that one must look beyond "letter of the law" compliance with SMCRA regulations and build a reclamation process that is viewed as both legitimate and inclusive by major stakeholders. Political trust plays an important role in the development of such a process and is, in turn, a key component of successful reclamation.
Measures of Political Trust
The most widely used index of trust in the policy studies literature originates from a set of questions included in the 1964 American National Election Studies (ANES) developed by researchers at the University of Michigan (Citrin and Muste 1999) . One of the questions, for example, refers to "the government in Washington," asking how often it can be trusted "to do what is right." More recently, scholars have successfully reformulated the original ANES political trust questions to fit their specific research interests while maintaining reasonable levels of validity and reliability (Parker and Parker 1993) . The present study uses a modified version of the ANES index, drawn from several studies that have developed more recent and relevant measures of political trust.
The policy studies literature divides the concept of political trust into two main dimensions: process and people (Easton 1975) . In our study, the political trust index is made up of a set of three items designed to capture both dimensions. The first and second trust questions measure the respondent's trust in the reclamation decision making process. The first item was developed from the findings of Leach and Sabatier (2005) that show the importance of measuring stakeholder's perception of the "fairness and legitimacy" of the decision-making process. Theiss-Morse (2001, 2002) also concluded that people's attitudes of political trust are driven primarily by their satisfaction with how government operates, focusing on the decision making process rather than particular political institutions and policy actors. Likewise, other scholars have suggested that the related item of "inclusiveness" is thought to be another good indicator of political trust (Wolfe and Bjornstad 2002; Yang and Holzer 2006) . Thus, the second question examines "inclusiveness" as it relates to political trust by measuring the respondent's perception of how often the viewpoints of all interested parties are included within the decisionmaking process of reclamation. in a specific type of political actor rather than using the more general attitude of trust in "the government" that the original ANES items sought to capture (Citrin and Muste 1999; Fenno 1978; Miller 1974; Parker and Parker 1993) .
Lastly, the survey asks an open-ended question that looks to measure the respondents' personal experiences with reclamation in the framework of these political trust measures.
Specially, the open-ended question asked respondents, in their own words, to describe and define how one achieves reclamation success. We did this for two reasons. responses begin to give us some insight as to why specific stakeholders hold the opinions they do (Dillman 2000) .
Because no tested measures were available specific to the theories of political trust in the context of SMCRA reclamation, an initial pilot test of the survey was conducted June through August 2007 with SMCRA stakeholders from other states that were not part of the sample.
Several survey piloting techniques known as "concurrent" and "retrospective" interviews were used to determine whether participants comprehended the survey questions as intended. Both techniques are effective in identifying if standing questions need to be revised or eliminated (Forsyth and Lessler 1991) . Also, several questions on the pilot survey were designed to test the performance of the political trust response categories and to see how participants would respond to similar questions with different response scales. The results were interesting. Questions with a three-point and four-point Likert-type response scales (which are commonly used for political trust questions) were found to be restrictive and tended to cluster the participants' responses toward the middle category. In contrast, the five-point Likert-type response scale (i.e., 1= all the time, 2=most of the time, 3=some of the time, 4=seldom and 5=never) performed well and distributed the participants' responses across the assorted categories. As a result, we revised the survey and amended the political trust response categories to the preferred five-point scale.
The initial pilot survey also established the value of the open-ended question. Nearly all participants took time to compete the question and were suitably descriptive in their written response, often exceeding 250 words. As intended, the open-ended question was used to clarify an individual's political trust responses and in some cases stakeholders felt strongly enough about their views that they expressed an interest in having additional opportunities to communicate these views to the authors.
Survey Design
The study specifically targeted SMCRA stakeholders who were knowledgeable about mining and reclamation processes on active working surface coal mines sites (not abandoned or underground coal mines). Therefore, the study purposely excluded the general public from the sampling population and instead aimed to survey and interview individual stakeholders who are primarily responsible for designing, studying and implementing mining and reclamation policies.
Our selection of SMCRA stakeholders was further limited to those addressing reclamation issues in the states of West Virginia and Wyoming. These states have the most active surface coal mines in the country. The mining methods commonly used in Wyoming and West Virginia are also known to cause some of the largest environmental land disturbances that require reclaiming (EIA 2009).
We recognized early in our study that individuals in our sample could have multiple stakeholder affiliations (e.g., a reclamation scientist who is also member of a local environmental organization) creating possible overlap. To correct for this, we characterized individuals according to their primary role in implementing SMCRA reclamation. For example, a scientist who conducts reclamation research professionally or in an academic setting was identified as a "scientist" while only the director, committee members and staff of an environmental organization were classified as "environmentalists".
At the time of the study no centralized directory of SMCRA stakeholders existed, so the study draws on many sources to create the sampling frame. Specific contact information such as a person's name, mailing address and email account was compiled from organizational directories and online databases. In most cases the contact information was obtained directly from the stakeholders (i.e., the coal industry, state regulatory agencies, and environmental groups). We obtained the contact information for reclamation scientists by using Internet searches of conference attendance lists, professional directories, and academic departmental web pages. It should be noted that the federal regulatory agency declined to participate in the study.
While a number of Office of Surface Mining regional employees personally indicated a willingness to participate in the survey (some even provided assistance in designing the survey instrument), the Acting Director of OSM decided that the agency would not participate in the project. This official response was likely due to the political and legal climate that existed at the time.
Efforts were made to draw a representative sample by dividing the population into nonoverlapping strata defined first by a specific region (i.e., West Virginia and Wyoming) and then by a classification of the different stakeholders of SMCRA (i.e., coal representatives, agency regulators, scientists and environmentalists). After the population was stratified into distinctive strata, a simple random sampling procedure was used. This sampling strategy commonly known as "stratification" is traditionally used when the population under investigation is dissimilar and certain homogenous sub-populations can be isolated. The desired outcome is to represent not only the overall population, but key features of the population (Fowler 1993 ).
The survey was administered using a mixed-mode approach, via internet and postal mail (Dillman 2000) starting in mid-October 2007. In the first contact, each stakeholder was sent a personalized email containing a unique URL link to the online survey. Respondents who completed the online survey usually did so within the first few days after receiving the email invitation. Stakeholders who failed to respond to the first contact within ten days were sent by first class mail a paper copy of the survey along with a personalized cover letter and a prestamped return envelope. Reminder postcards were mailed ten days later. In a final attempt to contact nonrespondents, a replacement copy of the survey was delivered by postal mail to those individuals who had not replied after seven weeks.
Response Rates and Survey Bias
A total of four hundred survey responses were received (172 by internet, 228 by posted mail) from a starting sample of 978 SMCRA stakeholders, resulting in a response rate of 41 percent.
Mirroring the sampling frame, most of the respondents were college educated, middle-aged males with diverse political ideologies. Of those who reported their gender, there were 321 male respondents (eighty percent) and 76 female respondents (twenty percent). The respondents also varied in age, ranging from 24 to 88 years of age with a mean of 52 years of age. Nearly all of the respondents reported having completed a four-year college degree (ninety-one percent), with only a small number of respondents with some or no college experience (eight percent and one percent respectively). Of the college-educated respondents, over two-thirds reported having completed a master's or doctorate degree. As expected, the respondents' political ideologies were diverse. Forty percent of the respondents reported that they were "conservative" or "somewhat conservative" in their political views. Thirty-three percent of the respondents identified themselves as being politically "liberal" or "somewhat liberal" and twenty-seven percent reported having a "moderate" political ideology.
We further assessed the potential for survey bias by examining the character of the survey responses. Upon examination, the sample data did not appear to be overly biased or skewed.
Stakeholders responding to the survey clearly articulated both strengths and weaknesses of current reclamation efforts. The survey captured a broad range of perspectives -some contrary to those held by the majority within their respective agencies and organizations. Respondents were candid and at times surprisingly critical of their past actions. Semi-structured interviews conducted several months after the survey were used to confirm the diversity of views held by the stakeholders in the sample. Based on this overall evaluation, the likelihood of bias seriously affecting the outcome of the survey is low.
We also examined the distributions of the responses to identify other possible sources of survey bias. Typically researchers will compare the distributions of the known population to the actual stratified sample data. If the responses are distributed disproportionately to how stakeholders are distributed in the known population then it raises the possibility of bias as a result of a skewed dataset (Fowler 1993) . Naturally, survey participation will vary and different types of stakeholders are likely to be overrepresented and underrepresented in the sample data creating some bias. In order to check the extent of the bias researchers will take the size of the known population and mathematically divide it into the proportion of the responses in the stratified sample. See Table 2 . If the resulting quotient closely approximates 1 and does not exceed 2, the effects of bias are assumed to be negligible (Miller et. al. 2002) . Based on this evaluation, Table 2 -Column E shows the response distributions in our sample closely approximate the known population. In cases where the response distributions were slightly different, a corrective weight commonly known as post-stratification weighting was used to bring the sample data more closely in line with the characteristics of the population's parameters (Groves et. al. 2004 ). Only slight adjustments were made to the sample data suggesting that the effects of bias were minimal. 
Results and Discussion
This section presents a basic analysis of the survey data on SMCRA stakeholder attitudes as a way to measure political trust.
Hypothesis One: SMCRA stakeholders hold negative views of the reclamation process.
The first question measuring stakeholder attitudes about the reclamation process asks "In general, how often do you think decisions about reclamation are made in a fair and legitimate manner?" As reported in Table 3 In contrast, environmentalists were clearly the most pessimistic about the fairness of the reclamation process. However, our survey data suggest that we take caution in grouping all environmentalists together. It is worth noting that we can see regional differences. While the Wyoming environmentalists generally held a negative view about the fairness of the reclamation process, their levels are not nearly as extreme as those held by their counterparts in West Virginia. Over eighty percent of West Virginia environmentalists responded that decisions about reclamation are seldom or never made in a fair and legitimate manner.
Perhaps somewhat surprisingly, many scientists expressed a belief that the reclamation process lacked fairness and legitimacy. Twenty-two percent of West Virginia scientists and eighteen percent of Wyoming scientists responded that decisions about reclamation are seldom made in a manner that is fair and legitimate. These numbers don't approach the more pessimistic attitudes held by many environmentalists, but they do appear to be somewhat higher than the levels we see from the coal industry and agency stakeholders. For example, responding to the open-ended question on the survey, one Wyoming scientist who did not view the reclamation decision-making process favorably contended that reclamation success could be best achieved "by allowing the scientists to design, implement, and verify the process." Several West Virginia scientists also commented that the reclamation process is sometimes viewed as not being fair and legitimate because the process was easily distorted by "emotional third party persons" whose desire for power corrupted any effort towards good reclamation science.
The survey responses also indicated that scientists are frequently confounded when their scientific studies are injected into the policy process and they become only one voice among many stakeholders who seek to shape reclamation. A West Virginia regulatory official who was interviewed asserted that scientists were great at identifying reclamation problems but far less helpful in developing regulatory solutions to the problems they identified. To the degree that scientists are more aware of and familiar with the political/policy side of the reclamation process, they can find better ways to communicate the scientific side of reclamation to other SMCRA stakeholders (Keller 2009 ).
The second question measuring stakeholder attitudes about the reclamation process asked "In general, how often do you think decisions about reclamation have included the viewpoints of all interested parties?" While many respondents concluded that the reclamation process lacked an important degree of fairness and legitimacy, even more thought that it was not inclusive of all viewpoints. Over one third of all respondents thought that the viewpoints of all stakeholders are either seldom or never considered (See Table 4 ).
The central finding here is that environmentalists strongly believe that the reclamation process is not inclusive. An overwhelming eighty-six percent of West Virginia environmentalists thought that the viewpoints of all parties are seldom or never taken into account. Their Wyoming counterparts held slightly more positive views about the inclusiveness of the process. Still, roughly forty percent of Wyoming environmentalists thought that the viewpoints of all parties were seldom taken into account. This tells us that many environmentalists have serious reservations about the reclamation process. Other stakeholder views that we saw in the responses to the first reclamation process question continue to hold when we turn to the issue of "inclusiveness." Environmentalists hold the most negative views about the reclamation process, both in terms of its fairness and its inclusiveness. A considerable number of scientists also view the process negatively, while coal industry and agency stakeholders are most likely to have the favorable opinions of the reclamation process.
Hypothesis Two: SMCRA stakeholders hold negative attitudes about each other.
Our survey question designed to test this hypothesis asked "In general, how often can you trust the following stakeholders to do what is right about reclamation?", and it lists nine sets of stakeholders to assess. See Table 5 . It is worth noting that all stakeholders held very favorable opinions of themselves when responding to this survey question. Contrary to our hypothesis, the data show that some stakeholders are trusted by others. The stakeholders that are clearly the most trusted are academic researchers from universities (e.g., biologists, ecologists, and soil scientists). Over seventy percent of the survey respondents thought that environmental science researchers could be trusted to do what is right about reclamation all or most of the time (See Tables 5 and 6 ). This relationship holds across all stakeholder groups -environmentalists, coal industry stakeholders, and agency officials.
Moreover, not one single survey respondent thought that scientists could never be trusted to do what is right about reclamation. This might stem from a perception that scientists are perceived to be above the politics that permeates the reclamation process.
However, survey respondents reported a substantial lack of trust in three sets of stakeholders:
legislators, coal industry officials, and environmentalists. The least trusted stakeholders-by far-were federal and state legislators (See Table 5 Table 5 ). Coal operators scored slightly better than their executive counterparts. A closer look at the responses shows us these negative attitudes toward the coal industry primarily emanate from environmentalists (See Tables 7 and 8 ). Ninety-three percent of West Virginia environmentalists thought that coal executives could seldom or never be trusted to do the right thing about reclamation. Almost eighty percent had similar views of coal operators.
Survey respondents also indicated a lack of trust in environmentalists. Roughly a quarter of our respondents thought that environmentalists could seldom or never be trusted to do what is right about reclamation (See Tables 5 and 9 
Conclusion
Since 1977 SMCRA has governed the design and implementation of national and state reclamation processes associated with coal mining. Our paper has examined the processes and actors that populate this policy arena with a specific focus on the role that political trust plays in the SMCRA reclamation. More specifically, this paper marks an initial attempt at measuring the attitudes of SMCRA stakeholders in order to determine the degree to which these stakeholders have trust in the SMCRA reclamation process and in other SMCRA stakeholders. Our data offer some support for the position that political trust is an important component of the SMCRA policy making process. If stakeholders lack trust in the reclamation process and in each other the quality of reclamation can suffer even if the best reclamation science practices are in place.
Our survey results revealed that a substantial number of SMCRA stakeholders lack trust in the fairness and inclusiveness of the reclamation process. However, this lack of trust is not evenly distributed among stakeholders. Coal industry and state agency stakeholders expressed the most trust in the process while environmentalists expressed the least amount of trust in it.
We also discovered that a considerable number of scientists have reservations about the fairness and inclusiveness of the process. Our open-ended question and interviews have allowed us to offer some initial thoughts on why these patterns emerged but future research is needed to help explain why stakeholders in these particular groups hold the views they do.
We also explored levels of trust that SMCRA stakeholders held in each other and found empirical evidence to confirm the many historical accounts of conflict among stakeholders.
Virtually all stakeholders surveyed reported a lack of trust in federal and state legislators. Very high numbers of coal industry stakeholders and environmentalists expressed a lack of trust in each other. Additionally, environmentalists had the lowest trust levels of any stakeholder group.
In other words, they are the least trusting of all other SMCRA stakeholders. Scientists, as a group, are trusted the most, a result that they may be able to use in future efforts to influence reclamation policy. Finally, state and federal regulators were generally trusted at similar levels by all stakeholders.
Our findings in this paper should be read with some caution. They only begin to tell the full impact of political trust in the SMCRA policy arena. Future research should explore the underlying reasons for these opinions in greater depth and assess their impact on the reclamation process. The answers to these questions can have important ramifications for the development and implementation of future reclamation efforts. 
